Abstract. In this paper, a Legendre Galerkin Chebyshev collocation method for the Burgers-like equations with fractional nonlinear term and diffusion term is developed. This method is based on the Legendre-Galerkin variational form, but the nonlinear term and the right-hand term are treated by Chebyshev-Gauss interpolation. Rigorous stability and convergence analysis are developed. Numerical examples are shown to demonstrate the accuracy, stability and effectiveness of this method.
Introduction
In this paper, we consider the following space fractional Burgers-like equations where ν > 0, 0 < µ 1 < 1,
are the left Riemann-Liouville derivative operators of order µ 1 and 2µ 2 respectively. Usually, µ 1 ≤ µ 2 . For n − 1 < µ < n, n ∈ , the left and right Riemann-Liouville derivative operators −1 µ x and x µ 1 are defined as (cf.
[28])
respectively, where −1 −µ
x and x −µ 1 are the left and right Riemann-Liouville integral operators respectively, defined as
A large variety of physically motivated fractional Burgers equations can be found in literature (see, e.g. The aim of this study is to develop a Legendre Galerkin Chebyshev collocation method for the Burgers-like equations with fractional nonlinear term and diffusion term. Due to the existence of the space fractional derivative operator, local methods such as FD method and finite element method (FEM) loss a big advantage that they enjoy for usual PDEs. On the other hand, the main disadvantage of global methods such as spectral method is no longer an issue for fractional PDEs [25, 26] . Therefore, spectral method should be better suited for spatial discretization of the problem (1.1). In this paper, the Legendre Galerkin
